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世界上最复杂的河口系统之一。本文调查了冬季（2005 年 1 月）、夏季（2005 年 8 月）、









800 μmol L-1 左右，NO3-浓度最高达 300 μmol L-1 左右；夏季最低，NH4+和 NO3-浓度最
高分别为 342 μmol L-1、110 μmol L-1。在所有季节中，伶仃洋河口上游地带，NH4+是





节均存在，但淡水端的 NH4+与 NO2-浓度随季节变化明显，从 2005 年 1 月份的小于 50 
μmol L-1 变化到 2005 年 8 月份的几个μmol L-1 左右，但 NO3-的浓度随季节变化不明显。
在所有季节中，崖门上游地带，NO3-是 DIN 的主要形式。 
2005 年 8 月份、2005 年 1 月份、2006 年 3 月份航次中虎门上游 NH4+的月平均通量
分别为 6.00×108、5.70 ×108、2.30×108 （mol-N month-1）。由于硝化作用而导致的 NH4+
去除的通量分别为 6.30×108、3.00×107、2.99×107（mol-N month-1），分别占 NH4+总去除
量的 31.28%、2.57%、10.20%左右。 
在伶仃洋区域，2005 年 1 月份的氨氧化速率（Va）与亚硝氮氧化速率（Vn ）变化
范围分别为 0～5.43 μmol N L-1 d-1、0～5.24 μmol N L-1 d-1；2006 年 3 月份 Va 与 Vn 变化















变化范围是 1.52～33.10 μmol N L-1 d-1、0.59～32.03 μmol N L-1 d-1。最高的硝化速率位于
上游的东江北支出口附近，往下游方向其速率逐渐降低。Va 与 Vn 呈现出相同的分布趋
势，大部分站位 Va 要比 Vn 高。在崖门区域，硝化速率较低。 
本研究还采用 MPN（Most Probable Number）-Griess 法测定了三个季节水体中硝化
菌的丰度。在伶仃洋区域，硝化菌的丰度在 2005 年 1 月份、2005 年 8 月份和 2006 年 3
月份分别为 2～2500 cells mL-1、2～1150 cells mL-1 和 3～3000 cells mL-1 。硝化菌丰度
最高出现在春季，最低出现在夏季，而冬季处于两者之间。所有季节中，广州上游一带




值为 1.60。珠江口水体中硝化作用的过程受 DO、pH、温度、硝化菌丰度、TSS（Total 
Suspended Solid）、水体的滞留时间等因素影响显著，除 DO 外基本呈正相关关系，但
DIN 浓度对硝化速率的影响不是很大。 
本文的研究结果证实了珠江上游区域除了有机物的呼吸作用外，硝化作用也是导致































We examined nitrification rates and inorganic nitrogen distribution in the Pearl River 
estuary based on three cruises conducted in winter (Jan. 2005), summer (Aug. 2005) and 
spring (Mar. 2006). Concentrations of dissolved inorganic nitrogen, and nitrifying bacteria 
abundance were measured. On site incubation experiments were carried out to estimate the 
nitrification rates (ammonium and nitrite oxidation).  
A dramatically decrease of NH4+, increase of NO3- and no significant variation of NO2- 
within salinity 0-5 in Lingdingyang. This pattern appears to occur throughout the year. The 
river end members of inorganic nitrogen species change substantially with extremely high 
concentrations in the dry season. In the Huangmaohai Estuary, all inorganic nitrogen 
concentrations decreased with salinity, generally following a theoretical conservative mixing 
curve. 
The most upper reach of the Pearl River estuary showed relatively low ammonia 
oxidation rate (0-5.43 μmol N L-1 d-1) and nitrite oxidation rate (0-5.24 μmol N L-1 d-1), 
accompanied by high ammonia (up to >800 μmol L-1) and nitrate (up to >300 μmol L-1) 
concentrations in winter than in other seasons. During the summer cruise, the surface or 
bottom water of the upper estuary shows high nitrification rate (ammonia oxidation rate of 
1.52-33.10 μmol N L-1d-1, nitrite oxidation rate of 0.59-32.03 μmol N L-1d-1) with obvious 
DIC (dissolved inorganic carbon) change during the incubation due likely to the CO2 
outgassing during the incubation experiments, while ammonia and nitrate concentrations are 
relatively low. The result of the Most Probable Number (MPN) test shows relatively lower 
nitrifier abundance in summer, higher nitrifier population (~103 cells mL-1) in winter and 
spring in most sampling stations. In comparison, nitrification activities at the Yamen Outlet 















to be controlling to a large degree, nitrification rates in different seasons. During the different 
cruises, variations in nitrification rates distribution along with the whole estuary were affected 
by specific environmental factors. 
This study again confirms our previously observed low dissolved oxygen (DO) and high 
partial pressure of CO2 (pCO2) in the upper estuary of the Pearl River. In addition to the 
aerobic respiration, nitrification contributed to the consumption of DO, production of CO2. 
Nitrification accounted for 20-30% of the community O2 consumption in the very upper 
estuary during all surveyed periods.  
 

































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
